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Gender Matters
It is well known that men and
women experience different
health effects. For example,
women live longer than men,
but they experience more
incidence of disease during
their lifetime. Researchers are
unsure ofthe exact causes for
these differences, but they
believe many factors are
involved, including genetic
susceptibility and environ-
menta factors. Some public
interest groups have
recently suggested that 4
women may be dis-
proportionately
affected by envi-
ronmental pollu-
tion, and researchers
hypothesize that fac-
tors such as genetics and
hormones mayplayarole.
The EPA, the NIEHS, and
the Centers for Disease Control X
and Prevention (CDC) recently
sponsored a project coordinated
by the Office for Research on
Women's Health (ORWH) of the
National Institutes ofHealth to identify
the state of the knowledge regarding
gender differences in susceptibility to
environmental factors. "Women's health
and the environment is a high priority
for several agencies. This project had a
different slant in that it looked at suscep-
tibility to environmental agents," says
Anne Sassaman, director of the Division
of Extramural Research and Training at
the NIEHS and one of the conference's
organizers.
The ORWH asked the Institute of
Medicine (IOM) to conduct a workshop
study to review the current research pro-
grams ofthe supporting agencies devoted to
women's health, and to make recommenda-
tions about promising areas ofresearch that
may benefit from interagency coordination.
The IOM formed the Committee on
Gender Differences in Susceptibility to
Environmental Factors, which included
experts in environmental and occupational
health and medicine, health sciences policy,
epidemiology and public health, risk assess-
ment, endocrinology, immunology, toxicol-
ogy, and women's health. The committee
held discussions with relevant agency repre-
sentatives and decided to focus on the issue
ofwomen's unique susceptibility. The com-
mittee then refined its goal to identify areas
in which research and policy initiatives
could address women's different susceptibil-
ityto environmental factors.
A scientific workshop was held in May
1997 that focused on identifying knowledge
gaps, developing strategies and priorities to
address research gaps, and formulating a
plan to improve the developing knowledge
on gender differences in susceptibility to
environmental factors. Experts on these
issues made presentations at the workshop,
which was divided into two panels to dis-
cuss exposure andsusceptibility.
The first panel included presentations
on exposures in the workplace, exposures
and nutrition, and multiple exposures
across the life span. Presenters discussed
the importance of designing exposure his-
tories to include information on various
environmental exposures ofwomen, point-
ing out that the majority of regulatory
standards are based on data extrapolated
from male populations or experimental
animals. Another issue addressed was that
of weight gain and loss. Due to dieting
behavior and natural phenomena such as
pregnancy, women experience more cycles
of fat gain and loss than men. If toxicants
stored in fat tissue are mobilized during
these periods, as some researchers have
suggested, then this could be a signifi-
cant factor in gender differences in
responding to environmental factors.
The panel on susceptibility
consisted of presentations on
aR a epidemiology, gender, and
environmental influences
on multiple sclerosis;
the implications of
estrogen receptor
knockout mouse
studies; gender dif-
ferences in metabo-
lism and susceptibili-
ty to environmental
exposures; and molec-
ular markers of carcino-
X genesis. Participants discussed the
importance of gaining a better
understanding of basic biological
mechanisms of pathways leading
from exposures to health effects.
Following the workshop, the
committee drafted a report enti-
tled Gender Differences in
Susceptibility to Environmental
Factors: A Priority Assessment
to be used as a guideline for
federal agencies in setting
research priorities. The report,
which was released by the IOM
in April 1998, makes recommen-
dations in three main areas-research
on exposures, basic biological research,
and policy.
Research on Exposures
The committee made several recommenda-
tions for future research on exposures to
maximize knowledge results. First, the com-
mittee recommended that researchers
include abroader rangeoffactors in the defi-
nition of "environmental exposure.`
Researchers should include not only chemi-
cals, physical agents, and pathogens, but also
nutritional, ergonomic (both biomechanical
andphysical), and behavioral factors.
The committee also felt that in order
to provide more accurate information on
exposure, population studies should
include more complete and meaningful
occupational data. Past studies do not
reflect the full range ofpotential exposures,
and the report points out that different
occupations involve different types of
exposures, some more hazardous than oth-
ers. For example, for a field such as nurs-
ing, some workers are exposed to toxic
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chemotherapeutic drugs, while others are
exposed to ionizing radiation, HIV, and
other infectious agents. Likewise, occupa-
tional exposure studies should adequately
characterize and account for the full range
of multiple exposures, says the report.
Many people, over the course oftheir life-
times, have more than one job, each of
which has its own set of exposures. In
addition, these exposures should be com-
bined with the varying exposures encoun-
tered at home.
The report also recommends that
research examine gender differences to
environmental factors over the life span,
including critical exposure periods such as
fetal development. Research indicates that
susceptibility and the severity ofthe impact
of exposures varies over the life span, and
further understanding is needed in this
area. In order to study the effects ofexpo-
sures at different stages of life, the report
encourages the development ofmore accu-
rate animal models.
In studying the difference in suscepti-
bility between genders, the report says the
key is to recognize that the real differences
occur in the types ofexposures experienced
by each gender. The report recommends
that further research be conducted into the
factors that account for different exposures,
and investigations should be conducted on
whether men and women respond differ-
ently to the same exposures.
Basic Biological Research
In order to understand gender differences
in susceptibility to environmental factors,
there is a need for further understanding of
the basic biological differences, including
genetic and physiologic differences,
between men and women, says the report.
The report suggests that research should
focus on the contribution of environmen-
tal factors to the gender-determined risk of
disease from a given exposure. The report
recommends that priority should be given
to studies ofhuman diseases that are mani-
fested differently in men and women, or in
which gender modulates susceptibility to
environmental factors.
Metabolic, neuroendocrine, immune,
and hormonal differences between men
and women also require further study.
Although differences between genders have
been recognized in these processes,
researchers are unsure what role these dif-
ferences play in susceptibility to environ-
mental factors. The report also encourages
further study into the identification of
genetic markers of susceptibility, which
could produce benefits for prevention and
diagnosis. According to the report, a major
step recently taken in this area is the
NIEHS's initiative to collect susceptibility
genes for large-scale studies on how these
genes vary among people. Results from this
project will contribute greatly toward
knowledge of the role of genetics in sus-
ceptibility to environmental factors.
The report also calls for translational
research to bridge the gaps among cellular,
animal, and human systems. For example,
when epidemiologists identify a relation-
ship between risk factors and disease that
suggests gender-specific differential suscep-
tibility, researchers then need to examine
the basis ofthat relationship at the molecu-
lar and cellular level. Researchers should
continually look for the broader implica-
tions ofmechanistic research conducted at
the molecular, cellular, and animal levels,
says the report.
Policy
The report suggests several strategies for
how federal agencies can work to imple-
ment the recommended research priori-
ties. The importance of agency collabora-
tion is stressed continually throughout the
report. Studying gender susceptibility to
environmental factors encompasses three
major areas of research-worker health
and safety, women's health research, and
environmental health-which are each
funded separately through different agen-
cies. In order to coordinate and prioritize
research, as well as discuss progress, the
report suggests that the agencies jointly
sponsor annual workshops.
In addition, according to the report,
agencies should work together to expand
the scope of interagency cooperation and
collaboration, which has been historically
limited to project review. Sponsoring
agencies should also urge other federal
agencies that have programs that support
women's health to become involved in the
quest for more research into the role of
gender in susceptibility to environmental
factors.
In order to carry out the recommend-
ed research priorities, the report suggests
that federal agencies not only rank gender
and environment issues higher in their
budgets, but also look for innovative
opportunities to match funding with
other types of research support, such as
collaborations with nongovernmental
organizations including nonprofit organi-
zations, foundations, universities, labor
unions, and industry, especially pharma-
ceutical companies. Partnering with such
groups could produce data and informa-
tion that may have both long-term bio-
medical significance and short-term value
The report recommends opening up
existing national health surveys and their
databases to a broader scientific communi-
ty. Databases such as the CDC's National
Center for Health Statistics, National
Health and Nutrition Examination
Survey, National Health Interview Survey,
and National Disability Study contain
potentially valuable information for this
research. In addition, the report says, it
would be valuable to increase access to
research resources that have been collected
for health surveys, such as DNA, serum,
and tissue samples. The report suggests
that federal agencies work to identify, pro-
tect, and utilize such resources, while tak-
ing into account ethical standards and
laws governing confidentiality, informed
consent, and privacy.
Implementing the Results
Representatives ofthe sponsoring agencies
are pleased with the results of the work-
shop and the report, citing this effort as a
positive example of interagency collabora-
tion. "We enjoyed working together," says
Margaret Chu, an EPA toxicologist who
helped organize the conference. "I am
always an optimist regarding interagency
collaboration. Although it does require an
extraordinary amount ofeffort, in the long
run it is beneficial."
The ORWH plans to incorporate the
report's recommendations into its
women's health agenda, currently being
updated, which Sassaman calls a "road
map" for research for all the national insti-
tutes. Sassaman says the NIEHS will use
the report in prioritizing research. "Lots of
the items in the recommendations are in
our research portfolio, and we'd like to see
them expanded," she says. For example,
the NIEHS already emphasizes research
on special populations, a focus that could
incorporate several of the report's recom-
mendations.
Other agencies will also work to
include priorities regarding gender differ-
ences in susceptibility to environmental
factors in their future research portfolios.
In addition to using the recommendations
to set research priorities, Chu says the
EPA will look at the report from a regula-
tory perspective. "In assessing risk to the
human population, historically we've used
a one-size-fits-all approach," says Chu. She
says the EPA will work to identify unique
susceptibility "so that when we do set
environmental standards, we can be sure
that we protect everyone."
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